This paper aims to analyse the reasons for hospital-visit and in-hospital thrombolysis delays about the cerebral ischemic stroke patients, and then makes a related countermeasure study. In the study, at stage 1, the analysis was made for the reasons of stroke patients' thrombolysis delay by tracking the treatment process of stroke patients, and making questionnaire survey to understand the patients' cognition about cerebral stroke; at stage 2, based on reasons for thrombolysis delay, the countermeasures were studied, e.g. optimize the thrombolysis process on the basis of process management theory, formulate the illustrated health educational manual, and analyse the application effect of measures. Besides, the SPSS17.0 software was adopted to make statistical analysis. With the multi-level stroke management team (incl. nursery and administration etc.) established, the first-aid process can be optimized and the medical and nursing quality process control management system be improved. At last, considering the lack of related knowledge about cerebral stroke disease, the related health education should be enhanced, and the public awareness of hospital treatment in time should be improved, in order to reduce the patient's clinic time and improve the thrombolytic ratio.
Introduction
Cerebral stroke is one of the major deadly diseases for humans, with the four-high characteristics, including the high prevalence rate, high disability rate, high case fatality rate, and high recurrence rate (Gogela et al., 2018) . Due to its severely impairing for the human life, it has become the primary crippling human disease. In the Comprehensive Prevention Work Program of Cerebral Stroke by National Health and Family Planning Commission of the People's Republic of China in 2016, it was mentioned that in 2012 the stroke mortality in China reached 140.3/10 hundred thousand. In recent 25 years, the stroke prevalence rate has been increasing at 9%, resulting in the treatment costs for over 10 billion yuan every year, and heavy loads for the society, family and individual (Chompoopong et al., 2017) .
The academician, Wang Longde indicated that the stroke prevention and control work is very serious in China, because it is predicted that in 2030 the number of stroke patients shall reach 31.77 million, where the patients with Cerebral ischemic stroke occupies 80% of the stroke patients; without effective control, the cerebral stroke will become the first devasting chronic disease in China. The prime treatment time for stokes is 3~4.5 hours. In the Earlier Management Guide of Acute Ischemic Stroke issued by AHA/ASA in 2013, it firstly proposed that the DNT time should be<60min (Evans et al., 2015) ; DNT time means the standard time period spent between emergency registration and intravenous thrombolysis drug treatment for the acute ischemic stroke patients. The patient prognosis is closely related to the timely treatment; in the study of Dharmasaroja PA, the earlier thrombolytic treatment could improve the patients' neural functional recovery in the earlier stage and in the postoperative three months (Candelaresi et al., 2017) ; Fonarow found in his study that for the patients with the DNT time≤60min, the incidence rate for cerebral haemorrhage was 4.7%, and with DNT time ≥60min, it was 5.6%, besides, each time the DNT time was reduced by 15min, the hospital mortality could reduce 5% (Haesebaert et al., 2018) ; Lansberg et al., made studies and found that for the patients with thrombolytic treatment in the time window, every time the treatment is delayed for 10min, it means 1% more probability for disability.
In the clinic guides at home and abroad, it is said that the only 1A recommended proposal is to inject the recombinant tissue-type plasminogen activator (rt-PA) intravenous thrombolysis in the time window as early as possible. Now the DNT time is 20min in Helsinki of Finland, 25min in Melbourne Australia (Zhang et al., 2017) , 39min in America, but in China it is 116min, still further from the international recommended time 60min. Currently, the reason for lack of thrombolytic treatment is the lower hospital-visit rate within 3-4.5 hours after illness. According to the researches of America Centre for Disease Control, 48% patients shall visit the emergency department within 2 hours, 37% within 3h, and 5% within 6h. But in china, the study shows that the average time of emergency visit is 15h, 25% patients arrive in hospital within 3h, and 37% within 6h (Moon et al., 2017) . The main reason for hospital-visit delay is the knowledge deficiency of the stroke patient and his family. At present, based on the domestic and foreign reports, the awareness rate of the stroke patients and their families about the health knowledge such as stroke symptom identification, high-risk factors for illness, drug knowledge, and disease prevention etc. isn't optimistic, e.g. Anne Hickey investigated 1,000 patients in Ireland, showing that the delayed visit in hospital resulted from the un-recognition of strokes have influenced the potential intervention treatment. Besides, the main reason for in-hospital delay is the insufficient understanding of the medical staffs about the stroke patient treatment. Yang Shen in the study indicated that the in-hospital thrombolysis for patients could be influenced by the medical staffs with less first-aid awareness, limited professional level, insufficient consciousness, and tedious flow etc; esp. for the emergency nurses, during the period from the patients' emergency visit to the thrombolysis treatment, they are involved in multi-time nodes by rapid identification, triage and preliminary evaluation etc. therefore, it has been one research topic for the nursing manager how to improve the team work of emergency nurses in the stroke team and effectively reduce the thrombolysis time of patients; e.g. in America Brain Attack Coalition, it has been proposed that the senior professional nurse is one key role in the establishment of advanced stroke centre, indicating the importance of nurses in the stroke team management.
By investigating the pre-hospital and inhospital delays of stroke patients, this paper aims to provide basis for the countermeasure study of the reason for the patients' hospital-visit and thrombolysis delays. As a result, it can finally processize the work for stroke, reduce the inhospital thrombolysis time for patients, improve the prognosis, decrease the disability rate and death rate, and relieve the economic burden of patients and their families.
Cause investigation of stroke patients' hospital-visit and in-hospital thrombolysis delays 30 emergency cerebral stroke patients in one 3A hospital in May to August, 2016, were selected for investigation.
131 emergency nurses from two 3A hospitals were investigated in June, 2016. They must be the professional nurses with nurse qualification and ≥1working years in emergency department, excluding those on leave, transferred to other departments, engaged in further study, and intern.
The cerebral stroke patients conforming to the stroke-diagnosis standard in the academic conference of natural cerebrovascular disease by Chinese Medical Association in one certain hospital in Sep to Nov, 2016 in one certain hospital were selected, and also over 18 years old. Firstly, they must be diagnosed with defective symptom of nervous system by the specialist physician of neurology department; then in hospital, the imageological examination (CT/MRI) was made for the patients, confirming the existence of new Ischemic lesions; the hemorrhagic stroke patients and the unwilling patient were excluded (Mowla et al., 2017) .
Based on the guide, the stroke diagnosis and treatment time table was determined, including the hospital-visit and diagnosis time of patients, the time spent from hospital-visit to draw blood, the wait time for blood biochemical report, transferring time to radiological department, the wait time for CT/MRI, and inhospital thrombolysis time (Mok et al., 2017) . In terms of the high-risk factors of strokes such as hypertension, history of alcoholic intake, family history of stroke, medical history of stroke, heart disease history, diabetes, and TIA attack history, the patients are divided into high-risk group and non-high-risk group. With the data of two groups normal distributed, t-test was used, concluding that the patients' stroke knowledge cognition of stroke history, heart disease history, and TIA attack history is of statistical meaning (Table 2) . For the patients by different means of transportation, their cognitive scores is of statistical meaning; by pairwise comparison, the patients' cognition of stroke knowledge in ambulance is higher than that by other means (Table 3) . It is seen that 68% patients don't know the intravenous thrombolysis, 89% don't know intraarterial thrombolysis, and 71% the time window of thrombolysis. Fig.1 Fig.2 depicts the patients' approaches acquiring the stroke knowledge: 23% patients acquire the stroke knowledge by media publicity, 13% by the disease history, 13% by medical staffs, 9% told by friends, and 42% have none.
The tracking test results of stroke patients inhospital diagnosis process
For the delayed thrombolysis for patients in hospital, the current process should be optimized by strengthening the effective linkage between different departments, enhancing the uniform coordination and management, and improve the management system of medical nursing quality control. Also, the training for the nurses' cognition of related stroke knowledge should be made to improve their cognitive level. At last, regarding the deficiency of stroke patients' related knowledge, the public campaign should be enhanced to promote the public cognition of the stroke.
Improvement survey of the delayed hospital-visit and in-hospital thrombolysis for cerebral ischemic stroke patients
The 30 stroke patients in the time window in Dec, 2016-Feb, 2017 were selected, including their hospital-visit and diagnosis time, the time spend from hospital-visit to draw blood, the wait time for biochemical report, the transferring time to CT/MRI, the wait time for CT report, and the used time for thrombolysis. The nurses were selected in the same standard as in Section 2 by dividing the emergency nurses in two hospitals into conceptual-map teaching group (80 cases) and traditional teaching group (62 cases). Then, the application process management theory was adopted to optimize the in-hospital thrombolysis process of stroke patients and improve the related quality management system. In this way, the process control was enhanced, with both the medical staffs and nurses involved. Besides, for the nurses' lower cognition level of related stroke knowledge, the conceptual-map teaching method and tradition teaching method were applied respectively in the training. The better health education method was explored to improve the public awareness of stroke. The measures are shown in the following:
1) Optimization of in-hospital stroke treatment process; 2) Standardization of stroke patients' belongings; 3) Specification of green passage sign; 4) Design of diagnosis process list for stroke patients; 5) Establishment of stroke quality management system
Cerebral ischemic stroke process optimized results
The 120 patients' feedback information in Jan-Feb 2017 were collected by the EQXIU platform. Fig.2 shows the detailed results.
Discussions
It can be found above that the health education can help to improve the patients and their families' cognition about the disease, enabling them to fully realize the importance of timely medical treatment. The information technology as one key means of process optimization currently, can breakthrough the time and space limit, and spread information at any time. By the EQXIU platform, the mobile web-version health education information can be made and shared in the social network, easy for patients' learning; besides, the platform with statistical function can collect the patients' feedback information and answer their questions. In the emergency department, the WeChat platform is used to send the related disease information. Fig.3 shows the patients' feedbacks about health education manual; 97% patients think it helps, where 67% think very helpful, 24% helpful, and 6% a little help, indicating the greater demands of patients for disease knowledge. 
Conclusions
Through the study, it is concluded that in multiple ways, the health education of stroke should be strengthened to improve the public awareness of timely treatment; besides, by enhancing the training of medical staffs, the multifaceted stroke management team consisting of administration and nursing etc. should be built; finally, with the green path of stroke patients treatment opening up, the stroke patients' treatment process should be optimized. Thus, the purpose for reducing the patients' treatment time and improving the thrombolysis rate shall be realized.
